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WATIRTOWI ARSMAL ULBOPITOHT 

HEHORjUTDUM RgORT HO. KiL 710/280 

First Partial Report on Problem B-g,3 

12 October ISUh 

I 

Comparison of Reilttanee Characterl»tlo> of 

Flyers1 Protective Armor. Ml. and Experimental Armor Vest. T39 

and the Effect of Component Plate Site 

1.      At the request of the Office, Chief of Ordnance1»2, tests-hrre recently 
been conducted on samples of Flyers' Protective Armor, Ml  (back) and on samples 
of Experimental Armor Vest,  T39. 

2. The resistance of the Experimental Armor Fest, T39, to perforation by 
cal.  .ü|? steel-Jacketed ball projectiles or by cal.   .30 flak-simulating projectiles 
ö-1-S (3U grains)  or G-l-A (150 grains)? Is stqperlor to that of the Ml Test.    This 
superiority Is believed to be attributable to the larger plate else as well as the 
unique assembly of the T39 veet.    Since both vests resisted perforation by the 
cal.  .22 fragment-simulator, 0-2^7 at velocities obtainable with the present test 
equipment the comparative resistance of these vests under impact of auch a projec- 
tile was not evaluable.      ,- 

V—  

3. Three samples of both types of armor were received and examined for 
construction and component characteristics.    Whereas the weight-per-unit-area-of- 
protectlon and the thickness of the Hadfleld manganese steel components are essen- 
tially the same In both types,  the site of the components and the method of assembly 
differs.    In the Ml type 2" x 2" squaros of Hadfleld manganese steel are assembled 
In vertical latticed strips which overlap each other horliontally so that Impact 
of the projectile Is variously opposed by one, two or three thicknesses of steel. 
In the T39 type 3' z 3" plates of Hadfleld steel are assembled contiguously In 
horliontal strips which overlap vertically In the manner of shingling so that ths 
Junction of the contiguous plates of one strip coincides with the middle of a plate 

T. 0.0. U22/793 - Wtn. 470.5/31. 

2. 0.0.  1«X). 112/9215(r) - Wtn. »400.112/3l6l(r). 

3. WAL 762/2U7(c). 

k... WAL 762/253(c). 
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on  the next lower strip.     Thus,  except around the edges of the aBsembly, projectile j 
impact will be opposed by a double thickness of steel.     (See Photographs 
WTN 710/2329 and WTN 710/2330 attached.) 

k.      The samples were strapped firmly to a sawdust filled canvas dujany and 
ballistic limits determined with cal.   ,U5 steel-Jacketed ball projectiles and with 
the  three types of fragment-siniulators In use at this arsenal.    The results anpear 
in Table I, 

5. Perusal  of this table will disclose a consistent superiority of the T39 
armor in resistance to perforation by the eeveral projectiles employed.    Since the 
thickness of the coirponent plates and the overall welght-per-unit-area-of-protection 
are roughly the sai-no for both types,  It is reasonable to attribute this superiority 
to  the lar^)r plate siz? and the different assembly of the T39 vest. 

6. It has beon previously noted-5 that perforation of the Ml Jacket has fre- 
quently been effected by turning aside the components rather than perforating them. 
The larger components charactGristle of the T39 vest render such turning aside 
difficilt and the method of asscnbly insures more rigid mutual support of the com- 
ponents while effecting no  sacrifice in flexibility.    As a natter of fact  the T39 
type in spite of the larger conponont sise exhibits greater flexibility. 

7. While It raust be recognized that the overall area of protection of the 
Ml vent  is greater  th*n that of the T39 type,  it is contended that  the superior 
reslstnnce and greater floxlbllity characteristic of the T39 vest strongly recomuend 
consideration of  this voet and of the principles it portrays In any plans for the 
improvo,:.ent of body armer. 

A/n 11 

J. F. SULLIVAN 
Asst. Engineer 

APPROVED 1 

E.   L.  RE2D 
Research Metallurgist 
Acting Cliief of Armor Section 

5.     WAL 710/$5«. 
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TA3LS I 

Comparative Raaiitance to Perforation of 

Jlyen' Protectly« Armor. Ml. and Sxperlmonta\ Armor Veat. T39 

BEIUBUC LlmltB 
Sjifltple Calt  tU5A 44 0-1-S3 tt.l^ 

Ml-1 1010 PP» 1350 610 
Ml-2 33^ PP* 1305 523 

Ml-3 991 PP* 1313 753 
T39-1 1151 PP» W 7U5 

T39-2 105H pp« 1UU2 755 

T39-3 1139 PP» 1U19 670 

Oftl.  .U5 •twl-Jacketed "ball projectile (?30 gralns) 

^Jal.  .22 fragment-ilimlatln« projectile (17 gralne) 

^Cal.   .30 fracraent-Blnnilatlng projectile (3^ grain«) 

^Cal.  ,30 fragnent-elaulatlng projectile (150 grain«) 

»Partial penetration resulted at hlgheet Telocity o^talnatle with 
current teeming equipment. 
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WATCRTOWN ARSENAL 

5  OCT   1944 EXPERIMENTAL  ARMOR   VEST,   T3&,   AFTER  FIRING WTM.7IO-23P9 
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WATERTOWN  ARSENAL 

EXPERIMENTAL   ARMOR   VEST,   T39,   AfTER   FIRING.   CUT   AWAY   TO   SHOW  CONSTRUCTION 
5 OCT   1944 WTN.7lO-r3 30 
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